We examine the human capital Kuznets curve in a simple model that does not assume increasing returns to scale in human capital formation. With a utility function that specifies a subsistence consumption level, consumption is a necessary good and education is a luxury good. As the children of poor households receive a low level of education, the gap in human capital endowments expands between poor and rich households. Eventually, economic development increases income and expenditure for education, and income inequality declines.
Introduction
Recently, several empirical studies have investigated the human capital Kuznets curve, a dynamic relationship in which human capital inequality increases during early phases of economic development and then decreases in later phases of development. The human capital Kuznets curve, as well as the original income Kuznets curve explored by Kuznets (1955) , generates an inversed U relationship between human capital inequality and per capita human capital. The empirical evidence, however, is mixed. For example, De Gregorio and Lee (2002) demonstrate an inversed U relationship between education attainment and education dispersion, while Castello and Domenech (2002) Lim and Tang (2008) suggest that the use of average education as a proxy for human capital is subject to a margin of error, and instead estimate the human capital Kuznets curve by considering the decreasing returns to education in human capital formation.
The theoretical literature exammes the evolution of inequality with the Kuznets hypothesis in overlapping generations models where human capital accumulation is the engine of economic growth.! Galor and Tsiddon (1996) consider a small open economy with both technological development and human capital accumulation. Under the assumption that human capital accumulation has a positive but diminishing impact on improvements in technology, during the early phases of development, output exhibits increasing returns to human capital accumulation, and inequality in human capital rises. Then, in later phases, however, these increasing returns shift to decreasing returns and inequality declines. Glomm and Ravikmar (1998) The purpose of this paper is to develop a simple model that generates the human capital Kuznets curve without assuming increasing returns to education. To this end,
we consider a utility function with a subsistence consumption leve1. 2 As such, poor households must prioritize consumption for subsistence over their children's education; they cannot afford to invest in the education of the next generation. Hence, consumption is a necessary good and education is a luxury good. In the early stages of economic development, as only rich households have large education expenditures, human capital inequality increases. In later stages, however, decreasing returns to human capital accumulation reduce inequality. The human capital Kuznets curve is therefore a natural outcome of the development process.
1 As these models assume the consumption good is produced by human capital alone with a linear technology, there is no distinction between human capital and income. 
3
Human capital Kuznets curve
Maximizing (1) subject to (3), each individual's consumption and education expenditures are, respectively, derived as follows:
We define the income elasticity of consumption as e c and the Income elasticity of education expenditure as ex. From (4) and (5), we have e = ah, < 1 and c ah, + jJf h ex = --' -> 1; these conditions imply that consumption IS a necessary good and
education expenditure is a luxury good.
Next, we consider human capital accumulation. Substituting (5) into (2), we have
Under Assumption 1, (6) has two intersections with a 45 degree line in hI and h l + 1 --space, as illustrated in Figure 1 . We define these intersections as hand h (h < h).
We restrict our analysis to the range h < hoP < hor < ~. We define the gross growth Since we consider two types of dynasties, we define the gap of human capital inequality as OJ, == K. From (7), we have
Thus, we have the following proposition.
Proposition
This economy exhibits the human capital Kuznets curve.
Proof. In the case of h. < hiP < h; < 1 ~ 5' we have Gt < G; , thus from (8) 
Conclusion
In the theoretical literature, the human capital Kuznets curve is derived by assuming increasing returns to scale in models that set human capital accumulation as the engine of economic growth. Alternatively, introducing a subsistence consumption level, we
show that the Kuznets curve can be derived, without assuming increasing returns, in a simple framework where consumption is a necessary good and education expenditure is a luxury good.
In the early stages of economIC development, poor individuals must prioritize consumption for subsistence over the education of their children. Only rich individuals can adequately educate their children as education is luxury good. Thus, the gap m human capital expands between poor and rich households. As the economy grows, however, education expenditure rises. The marginal productivity of education expenditure diminishes, and the gap in human capital falls. In the early stages of development, the former effect dominates the latter effect. Eventually, however, the relative strengths of these effects reverse, and thus the human capital Kuznets curve is observed.
